Background: Trauma exposure and posttraumatic stress disorder (PTSD) are common among individuals with a mental disorder, but symptoms often go undetected and untreated.
INTRODUCTION
Epidemiological research suggests that 60% of men and 50% of women experience at least one serious traumatic event through the course of their lives (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995) . The lifetime prevalence of trauma exposure is higher still among individuals with a mental disorder (Cusack, Grubaugh, Knapp, & Frueh, 2006 , Ford & Fournier, 2007 , Howgego et al., 2005 , Mc Farlane, Schrader, Bookless, & Browne, 2006 , McFarlane, Bookless, & Air, 2001 , Mueser et al., 1998 , Switzer et al., 1999 . This may be indicative of an etiological role of trauma in the development of disorders, such as schizophrenia and bipolar disorder (Etain, Henry, Bellivier, Mathieu, & Leboyer, 2008 , Read, Perry, Moskowitz, & Connolly, 2001 . It is also a likely consequence of individuals with mental disorders being more at risk of traumatic events, such as interpersonal violence and victimization (Mueser, Rosenberg, Goodman, & Trumbetta, 2002) . Previous studies have reported rates of trauma exposure among individuals with serious mental illnesses that range from 49 to 100% within study samples, including a high prevalence of physical and sexual assault (Grubaugh, Zinzow, Paul, Egede, & Frueh, 2011) . The elevated risk of trauma exposure, combined with other vulnerability factors shared between posttraumatic stress disorder (PTSD) and other psychiatric disorders results in an increased risk of PTSD for those with other primary mental health diagnoses (Grubaugh et al., 2011 , Mueser et al., 2002 .
Despite these findings, PTSD often goes undetected and untreated in this population due to symptom overlap and a tendency for clinicians not to fully examine traumatic stress symptoms during clinical assessment (Mueser et al., 1998) . This represents a significant clinical concern, given that undetected PTSD is associated with higher rates of mental and physical health problems; greater use of general medical and psychiatric services; higher levels of alcohol and substance misuse; and a poorer long-term prognosis (Ford & Fournier, 2007 , Grubaugh et al., 2011 , Howgego et al., 2005 , Lommen & Restifo, 2009 , Mueser et al., 2002 . Previous studies have reported elevated rates of undetected PTSD among individuals with primary diagnoses, such as schizophrenia and bipolar disorder (Ford & Fournier, 2007 , Grubaugh et al., 2011 , Howgego et al., 2005 , Lommen & Restifo, 2009 , Mueser et al., 2002 , but sample sizes have generally been small, and few
Sample
The sample for analysis consisted of all adults over the age of 18, who had taken part in a standardized face-to-face interview assessment and completed the Trauma Screening Questionnaire (TSQ) (Brewin et al., 2002) as part of a questionnaire pack that was posted back to the research team, usually within 2 weeks of the assessment. The questionnaire pack was given to 3,524 out of 4,024 adult participants who had sufficient capacity to consent for themselves and complete self-report questionnaires. The questionnaire pack was returned by 2001 (57%) participants, of which 1,946 had a diagnosis (current or past) of a mental disorder.
Measures

Demographic and clinical variables
Information was collected by means of a standardized face-to-face interview assessment. This included information on gender; ethnicity; qualifications; employment; household income; alcohol and illegal drug use; diagnoses of mental disorders; age of first contact with mental health services; family history of mental disorder; and the number of admissions to psychiatric hospitals. Participants were asked to self-report if they had been given any psychiatric diagnoses by a health professional. Where uncertainty surrounded a diagnosis, this was verified with the individual's clinical care team if appropriate consent had been given to do so.
Trauma exposure and PTSD
Trauma exposure and PTSD symptoms were assessed using a selfreport questionnaire provided at the time of the interview assessment and returned by post. Participants were asked whether they had ever experienced a 'major' traumatic event and, if so, were asked to provide more information. To take a conservative approach to the assessment of PTSD symptoms and to anchor reported traumatic stress symp- All participants who reported a traumatic event completed the TSQ (Brewin et al., 2002) , a valid and reliable tool used to screen for PTSD (Brewin et al., 2002) . The TSQ was used to assess traumatic stress symptoms that had occurred at least twice in the past week. A cutpoint off score of 6 was used, i.e., participants were required to selfreport the occurrence of at least six symptoms occurring at least twice in the past week. Participants were considered to suffer from probable 
Statistical procedures
After ascertaining the prevalence of undetected PSTD (according to the TSQ) within the cohort, rates were compared according to and primary self-reported psychiatric diagnosis. Differences in demographic characteristics were analyzed with chi-square tests or one-way analysis of variances, as appropriate, to evaluate whether any differences were associated with undetected PTSD. To explore whether specific types of trauma exposure were more strongly associated with undetected PTSD than others, a chi-square test was conducted to examine the type of 'worst trauma' categorized into groups for those with undetected PTSD compared to rates in the other groups. Finally, to explore whether frequency of undetected-PTSD was higher in certain disorders than others, percentages by group were calculated and differences compared using chisquare.
RESULTS
Trauma exposure
A total of 796 (40.9% [38.7% -43.1%, 95% CI]) participants reported a DSM-5 PTSD qualifying traumatic event. The most commonly reported 'worst' traumas were childhood abuse (7.5%), transportation accidents (4.3%), and sexual assault (4.0%).
PTSD prevalence
A total of 438 (23%) participants screened positive for PTSD on the TSQ, 247 (13%) reported a diagnosis of PTSD given to them by a clinician, 169 (9%) both screened positive and reported a PTSD diagnosis, 78 (4%) reported a PTSD diagnosis but did not screen positive for PTSD, and 271 individuals screened positive for PTSD but did not report a clinician PTSD diagnosis, i.e., the prevalence of undetected PTSD within the cohort, based on the TSQ, was 13.9% [12.4-15.5%, 95% CI]. A subgroup analysis explored whether the prevalence was higher among participants who were recruited into the study systematically via the NHS (n = 920) versus those who were recruited nonsystematically from the general population (n = 1026). The percentage with undetected PTSD according to the TSQ in the group recruited from the NHS was 15% (n = 134) and in the nonsystematically recruited group 13% (n = 137) (P = 0.441).
Demographic and clinical characteristics
The distribution of demographic and clinical characteristics in relation to undetected PTSD compared to detected PTSD (both current and past) is summarized in Table 1 . There was strong evidence that undetected PTSD was more prevalent in females than males (P = 0.003).
Undetected PTSD was not associated with age (P = 0.210), but there was strong evidence that those with a younger age of first contact with psychiatric services were more likely to have undetected PTSD (P = 0.004). There was no evidence of a difference in the prevalence of undetected PTSD according to lifetime occupational attainment (P = 0.311), but undetected PTSD was more common in individuals with a lower family income (P = 0.018) and in those with a lower level of educational attainment (P = 0.007).We were unable to examine whether prevalence of undetected PTSD varied by ethnicity since over 99% of the sample was categorized as being White
Caucasian.
There was no evidence of a difference between detected and undetected PTSD in terms of history of alcohol use disorder (P = 0.844), substance use disorders (P = 0.141), number of involuntary admissions to psychiatric hospital (P = 0.3309), or family history of PTSD (P = 0.338).
Psychiatric diagnoses
There was evidence that the prevalence of undetected PTSD varied across diagnostic groups (P = 0.003) ( Table 2 ). The prevalence of undetected PTSD was highest among those with a personality disorder (27.8% (19.2-37.9)). The prevalence of both detected and undetected PTSD was high among this diagnostic group. The prevalence of undetected PTSD was also high among those with a primary diagnosis of an anxiety disorder (16.5% (13.8-19.6)), bipolar disorder (14.5% (11.4-18.1)), a psychotic disorder (16.7% (12.7-21.3)), or a depressive disorder (16.0% (13.8-18.3)). The greatest differences between the prevalence of detected versus undetected PTSD were found for bipolar disorder, psychotic disorders, and personality disorders.
Trauma types
There was a strong relationship between PTSD and trauma grouping (P < 0.001) (see Table 3 ). The most common trauma type for both the detected and undetected PTSD groups was assaultive violence, though this represented a higher proportion of the trauma types for the undetected PTSD (45%) compared to the detected PTSD group (36%).
A total of 23.25% of the cases of undetected PTSD were accounted for by child abuse (see Supplementary Table 1 ). The other specific traumas most strongly associated with undetected PTSD were sexual assault (8.12% of undetected PTSD cases) and domestic abuse (7.75% of cases) (both categorized as assaultive violence) and transportation accidents (7.38% of cases) (categorized as other injury or traumatic event). The other trauma types that were substantially more common in those with undetected PTSD compared to those with detected PTSD included death of a child or grandchild (5.17% vs. 1.68%) and witnessing an illness or death in someone close (5.90% vs. 0.42%).
DISCUSSION
Main findings
Exposure to a PTSD qualifying traumatic event was reported by 40% of participants, and the prevalence of participants screening positive for current PTSD on the TSQ was 22%. These rates are lower than those reported by many previous studies of individuals with mental disorders, and is also slightly lower than many of the population-based stud- This work went further than previous studies to indicate factors associated with undetected PTSD.
In terms of the gender difference, males and females within the cohort had a similar prevalence of PTSD, which contrasts with findings from the general population (Kessler et al., 1995) , but is consistent with findings from studies of persons with a mental disorder (Grubaugh , 2011) . Despite comparable rates of PTSD, the disorder was more likely to go undetected in females. This may be due, at least in part, to females reporting a greater proportion of 'worst' traumas, such as childhood abuse and sexual assault, which were associated with poor rates of detection. Lower age of first contact with psychiatric services was associated with higher rates of PTSD and lower rates of detection, but this may be indicative of a more severe or complex course of mental disorder, which may in turn increase the likelihood of undetected PTSD.
Also in keeping with findings from the general population, undetected PTSD was associated with poorer socioeconomic status, as indicated by lower household income and lower levels of educational attainment. Rates of PTSD and its detection were not associated with the number of involuntary admissions to psychiatric hospital. In terms of trauma type, undetected PTSD was commonly associated with traumas, such as childhood abuse and sexual assault. This may be indicative of events that individuals have a reluctance to divulge and that clinicians are wary to ask about. Undetected PTSD was uncommon after combat exposure, perhaps due to more routine screening for PTSD in this population.
Strengths and limitations
To our knowledge, this is the largest study to date to explore factors associated with undetected PTSD within a cohort of individuals with a broad range of mental disorders. Since previous studies have largely been conducted in the United States, this research highlights that undetected PTSD is equally a problem in the United Kingdom and hence likely so in other countries. We included a broad spectrum of participants with a range of diagnoses, varying in terms of complexity and severity. This gives a more general estimate of the likely extent of undetected PTSD in psychiatric settings than studies focused on small samples of participants with specific diagnoses, such as substance use disorder. Unlike other studies, we anchored the screening tool to specific traumatic events, which were judged by two researchers independently to determine whether or not they met DSM-5 criteria for a PTSD qualifying event.
There were a number of limitations to our study. First, we did not administer a standardized interview such as the Clinician Administered PTSD Scale, although the TSQ has been shown to be a valid and reliable way to screen for the disorder, demonstrating high levels of sensitivity and specificity when using a cut-off score of 6 (Brewin et al., 2002) . However, as the TSQ was anchored to only one traumatic event the impact of multiple traumas was not explored and therefore the extent of symptoms may have been underreported. It is also possible that some of the symptoms endorsed by participants were features of their primary mental illness as opposed to comorbid PTSD. Second, the wide-ranging recruitment strategies used to build the cohort make it difficult to estimate the nonresponse rate of the study. Third, participants were asked to self-report diagnoses of PTSD by a health professional. It is possible that the true frequency of PTSD diagnoses documented in medical records was underreported. Equally, the study only screened for current PTSD and the rates of undetected past PTSD are therefore unknown. Studies using more robust methods of ascertaining diagnoses from clinical teams and the addition of a measure of screening for lifetime PTSD would be desirable.
Clinical implications
The high prevalence of participants who screened positive for PTSD on the TSQ but did not report a clinical diagnosis suggests that traumatic stress symptoms are often overlooked by mental health services. This is an issue that has been documented and highlighted as clinically problematic for decades, yet rates of PTSD detection remain far from adequate within mental health services. Prevalence of undetected PTSD varied across primary diagnoses and was highest for personality disorders (27.8%).It is surprising that trauma histories are not routinely explored and that PTSD is not screened for, given that individuals with comorbid mental disorders and PTSD are likely to exhibit a poorer prognosis and increased use of general medical and mental health services (Grubaugh et al., 2011) . Underdetection may also stem from the previously advocated notion of a hierarchical diagnostic system, whereby diagnoses lower in the hierarchy are not made if higher level diagnoses are indicated (Foulds & Bedford, 1975) . Additionally, previous studies have reported that clinicians are often reluctant to discuss traumatic events for fear of complicating or exacerbating symptoms (Frueh, Cusack, Grubaugh, Sauvageot, & Wells, 2006) . This is compounded by documented evidence that PTSD diagnosis in psychiatric settings is positively related to clinician confidence in the ability to effectively treat traumatic stress symptoms (Salyers, Evans, Bond, & Meyer, 2004) .
Although there are effective treatments for PTSD and clear guidelines for its management, the majority of the studies that inform current guidance exclude individuals with comorbidities, such as severe depression, psychosis, and substance abuse (Bisson, Roberts, Andrew, Cooper, & Lewis, 2013) . However, novel treatments for complex presentations of PTSD have been developed and there is evidence to support the efficacy of these interventions (Cloitre et al., 2011) . Increasing clinician confidence in their ability to ask about trauma history and offer appropriate evidence-based treatment may reduce the issue of undetected PTSD. This work indicates the continued and pressing need to identify individuals with trauma histories and PTSD, and improve patient outcomes. Routine screening seems warranted given that PTSD is a treatable but commonly missed disorder. Validated diagnostic tools exist that enable detection of the disorder easily and quickly.
Research implications
Future work should seek to disentangle the complex relationship between PTSD and other mental disorders, in order to determine how the effect is mediated and whether it differs cross-diagnostically.
Since trauma exposure and undetected PTSD among individuals with a mental disorder are common and remain understudied, it is necessary to determine the extent of the problem among different diagnostic groups and across different clinical settings to establish indicators that may help predict those at greatest risk, where screening might be particularly important. Further research using longitudinal designs is needed to unravel the intricate issues of cause and effect;
to determine factors underlying comorbidity; and to explore the longterm implications of undetected PTSD. While trauma focused psychological interventions show promise for the treatment of comorbid traumatic stress symptoms, we know less regarding the direct and indirect effects of these interventions on symptoms of depression and psychosis (Grubaugh et al., 2011) . Further work is needed to evaluate, develop, and disseminate appropriate treatments for comorbid PTSD.
Suboptimal PTSD detection rates within mental health services currently pose a significant barrier to effective intervention and unnecessarily add to the burden of mental disorder.
